'bottom up' methods with an assessment of the life cycle aspects and impacts of transport projects or policies is now gen-37 erally considered best practice. Although direct fuel-related greenhouse gas (GHG) emissions dominate some transport 38 modes, other indirect life cycle components relating to vehicle manufacture, maintenance and the provision of infrastructure 39 also contribute significantly. A simplistic analysis would conclude that neither cycling nor walking uses fossil fuels since food 40 energy is used as a means of propulsion; similarly, manufacturing and maintenance impacts would appear to be low. This is 41 incorrect because the production of food results in GHG emissions associated with methane emissions, the direct use of fos-42 sil-fueled machinery and the indirect emissions associated with the provision of products and services to the agrifood indus-43 try. Therefore, cycling and walking, which result in increased metabolic rates, require greater food energy consumption and 44 resultant GHG emissions. 45 Estimates of active transport emission factors vary significantly; for example Chapman (2007) analysed, process analysis can be applied where system boundaries are limited and data applicable; for more complete 83 boundaries, an appropriate hybrid approach is needed.
84
An IO approach is used to determine modal emissions intensities because the analysis relates to a 'person' of average 85 weight in a country, with a representative diet and an average metabolism and because the overall impact on national emis-86 sions is desired, specific products or services need not be considered. The ten EU countries studied reflect data availability; Country-specific sector GHG emissions (CO 2 , CH 4 , and N 2 O) for 1999 are obtained from Eurostat, converted to CO 2 -eq and 97 aggregated to match NACE economic sectors. Complete hydrofluorocarbons and perfluorinated compound data were not 98 available for and so were omitted; they contribute to less than 1% of global warming. These data are divided by value of pro-99 duction for each sector to give the emissions coefficients of production using:
102 102 103 where B k is the vector of emissions coefficients of production for country k (kgCO 2 -eq/€); E k is the vector of sectoral emissions 104 for country k (kgCO 2 -eq); and X k is the vector of value of sectoral production for country k (€ 
where a i,j is an element of the national matrix of production coefficients representing the use of good i in the production of 113 good j (€); X i,j is an element of the IO matrix (€/€); and X j is the production of good j (€).
116 116 117 where L k is the Leontief inverse matrix for country k (€/€); I is the identity matrix; and A k is the matrix of production coef-118 ficients for country k (€/€).
119
The Leontief inverse matrix (L k ) was then multiplied by the vector of emissions coefficients of production (B k ) to give the 120 vector of emissions coefficients of consumption (M k ) using the equation: where Ef k is the food energy intensity of expenditure for country k (€/kJ). Ex k is the average daily per-capita expenditure on 138 food products in country k (€); and C k is the average daily per-capita consumption of food energy in country k (kJ). 
where EI m,k is the average food-related emissions intensity of mode m in country k (kgCO 2 -eq/pass.km); and M f,k is the food 160 emissions coefficient of consumption for country k (kgCO 2 -eq/€). is due to the structure of the country's agri-food industry -for example, the relatively large sizes of its livestock and food 166 processing sectors (Eurostat, 2008) . The indirect effect of France's low emissions intensities of electricity production on 167 all economic sectors is an important contributing factor to its low emissions intensity of food consumption. emissions intensity of consumption (701 gCO 2 -eq/€ compared to an average of 528 gCO 2 -eq/€ , Fig. 2) ; and, to a lesser extent, manufacturing and disposal emissions intensity of 32.9 gCO 2 -eq/pass.km for cars was applied in the absence of reliable data. 
